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1980 : Queens, Expt. Tectonics

Dixon & Summers  (1985) 
J. Struct. Geology

0.4m radius
20,000g
50mm sample
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Crustal Deformations
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1984 : Queens, Civil Eng.

Mitchell (1986) CGJ

2.7m radius
300g
30g-ton
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Centrifuge Permeameter
Centrifuge model:      

System :      Element.dVol

Permeameter : Element behaviour
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1990 : U.N.B. Civil Eng.

McAffee & Valsangkar (2008) CGJ

1.6m radius
200g
20g-ton
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Induced Trench Installation



Minor Road Project
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Vertical Pressure Measured in Centrifuge



Pressure Measurement Comparison
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1993 : C-CORE
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5m radius
200g
200g-ton
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Canadian National Facility
• NSERC funded student access 1994 ‐ 2014

– 10 Universities & Other Research Institutes

• HMDC funded student access in 2015‐2017 
– RDC funds enabled Drive Upgrade

• Recent student projects included
– Urban frost heave 
– Rain induced landslides
– Earthquakes on piles
– Oblique pipe loads
– Pile capacity deterioration
– Gassy submarine slope stability
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Pipeline Frost Heave

Chilled air
inlet Outlet

LVDT
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Calgary Frost Heave Pipeline Test Facility
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Full-scale Comparison
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McKenzie & Alaskan Gas Pipelines
• Mitigation strategies

• Drainage
• Restraint
• Thermosyphons
• Cyclic operation
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CANLEX OVERVIEW
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Canadian Earthquake Hazard Mitigation

George 
Massey 
Tunnel

Liquefaction
Remediation
Initiative



COSTA–B MODEL
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COSTA-B Response
 Results included 

 Accelerations
 Displacements
 Pore pressures
 Profiles
 Photographs 
etc

Locat et al (2001)
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Liquefaction Remediation Initiative

Naesgaard et al (2005)
Popescu et al (2005)
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George Massey Tunnel



Yang et al (2004)  CGJ

Unremediated

Remediated
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Iceberg  Gouging
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Subgouge Field Evidence

INCLUSION
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Phenomenological Validation

Sand boils in scour path?



Ice Keel/Seabed/Pipeline Interaction
Subgouge Displacement, m
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2.0m radius
100g
50g-ton

2014 : U.o.A. Civil Eng.
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0.7m radius
300g
506g-ton

2016 : R.M.C.
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2019 on : UWO Drum Centrifuge
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Offshore NL
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